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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a ceramic filter 
assembly in which a heat hardly escapes from an outer 
periphery surface of a filter adhesion structure substance to 
the outside and an efficient regeneration is carried out. 
SOLUTION: The ceramic filter assembly 9 is constituted using a 
structure substance M in which outer periphery surfaces of a 
plurality of filters F1 comprising a porous ceramic sintered body 
are adhered to each other through a first layer 15 comprising 
ceramic quality. A second layer 16 comprising a ceramic quality 
is formed on the outer periphery surface 9c of the structure 
substance M. A heat conductivity of the second layer 16 is less 
than that of the first layer 1 5. 
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*.NOTICES * 

JPO and NCIPX are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The ceramic filter aggregate characterized by being smaller than the thermal conductivity said 
whose thermal conductivity of the 2nd layer it is the ceramic filter aggregate with which the 2nd layer which 
becomes the peripheral face of the structure on which the peripheral faces of two or more filters which 
consist of a porosity ceramic sintered compact were pasted up through the 1st layer which consists of quality 
of a ceramic firom the quality of a ceramic was formed, and is said 1st layer. 

[Claim 2] The ratio of said thermal conductivity of the 2nd layer to said thermal conductivity of the 1st layer 
is the ceramic filter aggregate according to claim 1 characterized by being 0.1-0.8. 

[Claim 3] It is the ceramic filter aggregate according to claim 1 which said thermal conductivity of the 1st 
layer is 0.1 W/m-K - 10 W/m-K, and is characterized by said thermal conductivity of the 2nd layer being 
0.01 W/m-K - 8 W/m-K. 

[Claim 4] Said 2nd layer is the ceramic filter aggregate given in claim 1 characterized by said thing [ being 
formed so that it may become thicker than the 1st layer ] thru/or any 1 term of 3. 

[Claim 5] For both the 1st layer and said said 2nd layer, the fiber content in said 2nd layer while containing 
ceramic fiber during a presentation is the ceramic filter aggregate given in claim 1 characterized by more 
than the fiber content in said 1 st layer thru/or any 1 term of 4. 

[Claim 6] It fabricates as a whole to a cross-section approximate circle configuration or a cross-section 
abbreviation elliptical by cutting the lateral part of the structure on which the peripheral faces of two or 
more honeycomb filters which consist of a porosity silicon carbide sintered compact were pasted up through 
the 1st layer which consists of quality of a ceramic. The ceramic filter aggregate characterized by being 
larger than the thermal conductivity said whose thermal conductivity of the 2nd layer it is the ceramic filter 
aggregate with which the 2nd layer which becomes the peripheral face produced by said appearance cut 
fi-om the quality of a ceramic is formed, and is said 1st layer. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the ceramic filter aggregate of the structure which pasted 

up two or more filters which consist of a ceramic sintered compact, and was unified, 

[0002] 

[Description of the Prior Art] The number of an automobile is increasing by leaps and bounds after the 20th 
century, and the increment of it also with the rapid amount of the exhaust gas taken out by the internal 
combustion engine of an automobile in proportion to it is being enhanced. Since the various matter 
contained in the exhaust gas which especially a diesel power plant takes out becomes the cause which 
causes contamination, in current, it is having effect serious for a world environment. Moreover, the research 
result that the particle in exhaust gas (diesel particulate) becomes the cause which sometimes causes 
reduction of an allergy failure or a sperm count is also reported by recently. That is, it is considered to be a 
urgent technical problem for human beings to take the cure which removes the particle in exhaust gas. 
[0003] The exhaust gas purge of various varieties is proposed fi"om before under such circumstances. A 
common exhaust gas purge prepares casing in the way of the exhaust pipe connected with the engine 
exhaust manifold, and has the structure which has arranged the filter which has a detailed hole in it. There is 
a ceramic besides a metal or an alloy as a formation ingredient of a filter. The honeycomb filter made fi-om 
cordierite is known as an example of representation of the filter which consists of a ceramic. Recently, since 
there is an advantage, like the pressure loss which is high, and is chemically stable is small, a porosity 
silicon carbide sintered compact is used as a filter formation ingredient in many cases. [ of thermal 
resistance a mechanical strength, and collection efficiency ] 

[0004] The honeycomb filter has the eel of a large number prolonged along the own direction of an axis. In 
case exhaust gas passes through a filter, the trap of the particle is carried out with the cell wall. 
Consequently, a particle is removed out of exhaust gas. 

[0005] However, the honeycomb filter made fi*om a porosity silicon carbide sintered compact is weak to a 
thermal shock. Therefore, it becomes easy to produce a crack in a filter, so that it enlarges. Therefore, the 
technique of unifying two or more small pieces of a filter individual, and manufacturing the one big ceramic 
filter aggregate is proposed as a means to avoid breakage by the crack in recent years. 
[0006] The general method of manufacturing the above-mentioned aggregate is introduced simply. First, a 
square pole-like honeycomb Plastic solid is formed by extruding a ceramic raw material continuously 
through the metal mold of an extruding press machine. After cutting a honeycomb Plastic solid to equal die 
length, the piece of cutting is calcinated and it considers as a filter. The structure which bundled two or more 
filters and was unified is produced after a baking process by pasting up the peripheral faces of a filter 
through the nature sealant layer of a ceramic of 1mm - 3nim thickness. And a ceramic layer is formed using 
the same ceramic ingredient as the peripheral face of this bonded structure object. The desired ceramic filter 
aggregate is completed the above result. 

[0007] And the heat insulator of the shape of a mat which consists of ceramic fiber etc. is twisted around the 
peripheral face of a ceramic filter aggregate. In this condition, the aggregate is held in casing prepared in the 
way of an exhaust pipe. 
[0008] 

[Problem(s) to be Solved by the Invention] By the way, with the conventional technique, the same ceramic 
paste as a sealant layer was diverted, and the ceramic layer of the peripheral face of a filter bonded structure 
object was formed. 

[0009] However, the nature ingredient of a ceramic used for formation of said sealant layer serves as a 
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firesentation aiming at reduction of the thermal resistance between the filters which filters pasted up and 
pasted up fundamentally. Therefore, applying the nature ingredient of a ceramic for said sealant 
stratification to the ceramic layer of the peripheral face of the filter (namely, it aims at increase of thermal 
resistance) bonded structure object aiming at heat insulation as it is has unreasonableness originally. 
Therefore, in the conventional technique, heat could be easy to come off outside firom the peripheral face of 
a filter bonded structure object, and efficient playback was not able to be performed. 
[0010] This invention is made in view of the above-mentioned technical problem, in the purpose, heat 
cannot come off easily outside fi^om the peripheral face of a filter bonded structure object, and it is to offer 
the ceramic filter aggregate which can perform efficient playback. 
[0011] 

[Means for Solving the Problem] It is the ceramic filter aggregate with which the 2nd layer which becomes 
the peripheral face of the structure on which the peripheral faces of two or more filters which consist of a 
porosity ceramic sintered compact in invention according to claim 1 were pasted up through the 1st layer 
which consists of quality of a ceramic in order to solve the above-mentioned technical problem from the 
quality of a ceramic was formed, and let the ceramic filter aggregate characterized by said thermal 
conductivity of the 2nd layer being smaller than said thermal conductivity which is the 1st layer be the 
summary. 

[0012] In claim 1, the ratio of said thermal conductivity of the 2nd layer to said thermal conductivity of the 
1st layer presupposed that it is invention according to claim 2 0.1-0.8. In claim 1, said thermal conductivity 
of the 1st layer of invention according to claim 3 is 0.1 W/m-K - 10 W/m-K, and said thermal conductivity 
of the 2nd layer presupposed that it is 0.01 W/m-K - 8 W/m-K. 

[0013] In claim 1 thru/or any 1 term of 3, said 2nd layer presupposed that invention according to claim 4 is 
formal so that it may become thick rather than said 1st layer. In claim 1 thru/or any 1 term of 4, invention 
according to claim 5 made both the 1 st layer and said said 2nd layer there be more fiber contents in said 2nd 
layer than the fiber content in said 1st layer while it contained ceramic fiber during the presentation. 
[0014] While said 1st layer contained 3 % of the weight - 80% of the weight of the inorganic particle by 
solid content in claim 1 thru/or any 1 term of 5 in invention according to claim 6, said 2nd layer 
presupposed that 0 % of the weight - 2.9% of the weight of an inorganic particle is contained by solid 
content. 

[0015] Invention according to claim 7 is fabricated as a whole to a cross-section approximate circle 
configuration or a cross-section abbreviation elliptical by cutting the lateral part of the structure on which 
the peripheral faces of two or more honeycomb filters which consist of a porosity silicon carbide sintered 
compact were pasted up through the 1st layer which consists of quality of a ceramic. It is the ceramic filter 
aggregate with which the 2nd layer which becomes the peripheral face produced by said appearance cut 
fi-om the quality of a ceramic is formed, and let the ceramic filter aggregate characterized by said thermal 
conductivity of the 2nd layer being larger than said thermal conductivity which is the 1st layer be the 
summary. 

[0016] Hereafter, "an operation" of this invention is explained. According to invention given in claims 1 and 
6, the way of the thermal conductivity of the 2nd layer formed in the peripheral face of a filter bonded 
structure object is smaller than the thermal conductivity of the 1st layer which pastes up the peripheral faces 
of two or more filters. That is, compared with the 1st layer, thermal resistance will be relatively larger for 
the 2nd layer. Therefore, compared with the conventional thing, it becomes the structure where heat can be 
hard to come off outside fi-om the peripheral face of a filter bonded structure object. 
[0017] While the engine performance needed for the 2nd layer by setting up the ratio of the thermal 
conductivity of the 2nd layer to the thermal conductivity of the 1st layer in the above-mentioned optimum 
range is held certainly according to invention according to claim 2, manufacture diflficult-ization of the 
ceramic filter aggregate is also prevented. 

[0018] From an increase of thermal resistance viewpoint that said ratio is less than 0.1, while it is desirable, 
there is a possibility that engine performance, such as the adhesive property of the 2nd layer and thermal 
resistance, may be spoiled, and if it is going to prevent this, manufacture will become difficult as a matter of 
fact. On the contrary, if said ratio exceeds 0.8, increase of sufficient thermal resistance will not be achieved 
but it will become thermal conductivity comparable as the 1st layer. 

[0019] While the engine performance needed for the 1st layer and the 2nd layer by setting up the thermal 
conductivity of the 1st layer and the 2nd layer in the above-mentioned optimum range is held certainly 
according to invention according to claim 3, manufacture difficult-ization of the ceramic filter aggregate is 
also prevented. 
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[0020] The 1st layer will become that the thermal conductivity of the 1st layer is less than 0.1 W/m-K with 
still big thermal resistance, and heat conduction between filters will be checked. On the contrary, there is a 
possibility that engine performance, such as an adhesive property and thermal resistance, may be spoiled if it 
is going to obtain the thing of the thermal conductivity exceeding lOW/m and K, and if it is going to prevent 
this, manufacture will become difficult as a matter of fact. 

[0021] From an increase of thermal resistance viewpoint that the thermal conductivity of the 2nd layer is 
less than 0.01 W/m-K, while it is desirable, there is a possibility that engine performance, such as the 
adhesive property of the 2nd layer and thermal resistance, may be spoiled, and if it is going to prevent this, 
manufacture will become difficult as a matter of fact. On the contrary, also when it is going to obtain the 
thing of the thermal conductivity exceeding 8 W/m-K, there is a possibility that engine performance, such as 
an adhesive property and thermal resistance, may be spoiled, and manufacture becomes difficult as a matter 
of fact. 

[0022] According to invention according to claim 4, since the 2nd layer is formed so that it may become 
thicker than the 1st layer, the distance fi"om which heat is transmitted becomes long and it becomes the 
structure where heat can much more be hard to come off outside fi-om the peripheral face of a filter bonded 
structure object. Moreover, the irregularity is also buried by the 2nd layer when a certain irregularity is in 
the peripheral face of a filter bonded structure object, for example. And as a result of canceling irregularity 
in this way, seal nature improves. 

[0023] According to invention according to claim 5, since both the 1st layer and the 2nd layer contain 
ceramic fiber during a presentation, both layers excel [ layer ] in thermal resistance. Moreover, since there 
are more fiber contents in the 2nd layer than the fiber content in the 1 st layer, the way of the 2nd layer has 
relatively large thermal resistance, and heat has propagation-come to be hard of contents. 
[0024] 

[Embodiment of the Invention] Hereafter, the exhaust gas purge 1 for the diesel power plants of 1 operation 
gestalt which materialized this invention is explained to a detail based on drawing 1 - drawin g 4 . 
[0025] As shown in drawing 1 , this exhaust gas purge 1 is equipment for purifying the exhaust gas 
discharged from the diesel power plant 2 as an internal combustion engine. The diesel power plant 2 is 
equipped with two or more gas columns which are not illustrated. The tee 4 of the exhaust manifold 3 which 
consists of a metallic material is connected with each gas column, respectively. Each tee 4 is connected to 
one manifold body 5, respectively. Therefore, the exhaust gas discharged from each gas column is 
concentrated on one place. 

[0026] The 1 st exhaust pipe 6 and the 2nd exhaust pipe 7 which consist of a metallic material are arranged 
in the downstream of an exhaust manifold 3. The upstream edge of the 1st exhaust pipe 6 is connected with 
the manifold body 5. Between the 1st exhaust pipe 6 and the 2nd exhaust pipe 7, the tubed casing 8 which 
similarly consists of a metallic material is arranged. The upstream edge of casing 8 is connected with the 
downstream edge of the 1st exhaust pipe 6, and the downstream edge of casing 8 is connected with the 
upstream edge of the 2nd exhaust pipe 7. It can also be grasped that casing 8 is arranged in the way of 
exhaust pipes 6 and 7. And as a result, the contrant region of the 1st exhaust pipe 6, casing 8, and the 2nd 
exhaust pipe 7 is mutually open for free passage, and exhaust gas flows the inside of it. 
[0027] As shown in drawing 1 , casing 8 is formed so that the center section may serve as a major diameter 
from exhaust pipes 6 and 7. Therefore, the contrant region of casing 8 is large compared with the contrant 
region of exhaust pipes 6 and 7. The ceramic filter aggregate 9 is held in this casing 8. 

[0028] The heat insulator 10 is arranged between the peripheral face of the aggregate 9, and the inner skin of 
casing 8. A heat insulator 10 is the mat-like object formed including ceramic fiber, and the thickness is 
several mm - dozens of mm. A heat insulator 10 is good to have thermal-expansion nature. Since thermal- 
expansion nature here has elastic structure, it points out that there is a fimction to release thermal stress. The 
reason is for suppressing the energy loss at the time of playback to the minimum by preventing that heat 
escapes from the outermost periphery of the aggregate 9. Moreover, it is for preventing a location gap of the 
ceramic filter aggregate 9 brought [ vibration / the pressure of exhaust gas, / by transit ] about by expanding 
ceramic fiber with the heat at the time of playback. 

[0029] Since the ceramic filter aggregate 9 used in this operation gestalt is what removes a diesel particulate 
like the above, generally it is called a diesel particulate filter (DPF). As shown in drawing 2 R> 2 and 
drawing 3 , the aggregate 9 of this operation gestalt is formed by bundling two or more filters Fl, and 
unifying. The filter Fl located in a part for the core of the aggregate 9 is the square pole-like, and the 
dimension is 33mmx33mmxl67mm. Around the square pole-like filter Fl, two or more variant filters Fl 
which are not the square pole-like are arranged. Consequently, if it sees as a whole, the cylinder-like 
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ceramic filter aggregate 9 (before or after the diameter of 1 35mm) is constituted. 

[0030] These filters Fl are products made from a porosity silicon carbide sintered compact which are kinds 
of a ceramic sintered compact. The reason for having adopted the silicon carbide sintered compact is that 
there is an advantage of especially excelling in thermal resistance and thermal conductivity, as compared 
with other ceramics. As sintered compacts other than silicon carbide, sintered compacts, such as silicon 
nitride, sialon, an alumina, cordierite, and a mullite, can also be chosen. 

[0031] As shown in drawing 3 etc., these filters Fl are the so-called honeycomb structure objects. The 
reason for having adopted the honeycomb structure object is that there is an advantage that pressure loss is 
small even when the amount of uptake of a particle increases. Two or more through tubes 12 which make 
the shape of a cross-section abbreviation square are regularly formed in each filter Fl along the direction of 
an axis. Each through tube 12 is mutually divided with the thin cell wall 13. TTie oxidation catalyst which 
consists of platinum group metals (for example, Pt etc.), other metallic elements, its oxide, etc. is supported 
by the outside surface of a cell wall 13. The closure of the opening of each through tube 12 is carried out to 
the end-faces [ one of ]a [ 9 ] and 9b side with the closure object 14 (here porosity silicon carbide sintered 
compact). Therefore, if it sees as end-face 9a and the whole 9b, the shape of a checker is presented. 
Consequently, the eel of a large number which carried out the shape of a cross-section square is formed in 
the filter Fl . The consistency of a eel is set up before and after 200 pieces/inch, the thickness of a cell wall 
13 is set up before and after 0.3mm, and the eel pitch is set up before and after 1 .8mm. In upstream end-face 
9a, opening of the thing of an abbreviation moiety is carried out among a large number eels, and opening of 
the remaining things is carried out in downstream end-face 9b. 

[0032] As for the average pore diameter of a filter Fl, it is desirable that they are 1 micrometer - 50 
micrometers and 5 more micrometers - 20 micrometers. The blinding of the filter Fl according that an 
average pore diameter is less than 1 micrometer to deposition of a particle becomes remarkable. On the 
other hand, since it becomes impossible to carry out uptake of the fine particle when an average pore 
diameter exceeds 50 micrometers, collection efficiency will fall. 

[0033] As for the porosity of a filter Fl, it is desirable that they are 30% - 70% and 40 more% - 60%. A 
filter Fl becomes it precise that porosity is less than 30% too much, and there is a possibility that it may 
become impossible to circulate exhaust gas inside. On the other hand, when porosity exceeds 70%, there is a 
possibility that may become weak in reinforcement and the collection efficiency of a particle may fall into a 
filter Fl since an opening increases too much. 

[0034] as shown in drawing 2 and drawing 3 , as for a total of 16 filters Fl, peripheral faces consist of 
quality of a ceramic — the 1st layer has pasted up mutually through 15. Moreover, the 2nd layer 16 which 
consists of quality of a ceramic is formed in peripheral face 9c of the ceramic filter aggregate 9. 
[0035] It reaches 1st layer 15 and 16 contains [ both ] the 2nd layer of ceramic fiber on the inorganic fiber 
and the concrete target during a presentation. The reason for having chosen ceramic fiber is that the 1st layer 
of 1 5 and the thermal resistance for 1 6 with the 2nd suitable layer are given since ceramic fiber is excellent 
in thermal resistance. As said ceramic fiber, at least one or more sorts of things chosen fi*om a silica-alumina 
fiber, a mullite fiber, an alumina fiber, and a silica fiber are mentioned, for example. Also in these, it is 
desirable to choose a silica-alumina fiber especially. A silica-alumina fiber is because the operation which 
absorbs thermal stress is shown while excelling in elasticity. In addition, as for 16, it is desirable to be 
formed using 15 and ceramic fiber of the same kind the 2nd layer the 1st layer. That is, when ceramic fiber 
of the same kind is used, it is because the bonding strength of the boundary part of 16 improves the 2nd 
layer with 1 5 the 1 st layer. 

[0036] As for the fiber content in 16, it is good that there is [ layer / 2nd ] more 1st layer than the fiber 
content in 15. By doing in this way, it is because the 2nd layer of the thermal resistance of 16 can be 
enlarged relatively and heat propagation-comes to be hard. As for the fiber content in 16, specifically, it is 
[ the fiber content in 1 5 ] good at solid content that it is [ layer / 2nd / layer / 1 st ] 10 % of the weight - 40 % 
of the weight in solid content 20 % of the weight to 90% of the weight. 

[0037] In addition, the shot content in ceramic fiber is 1 % of the weight - 3 % of the weight more 
preferably 1 % of the weight to 5% of the weight 1 % of the weight to 10% of the weight. It is because a 
manufacture top is difficult for carrying out a shot content to less than 1% of the weight. It is because the 
peripheral face of a filter Fl will get damaged on the other hand if a shot content exceeds 50 % of the 
weight. 

[0038] 10 micrometers - 3000 micrometers of 10 micrometers - 1500 micrometers of fiber length of ceramic 
fiber are 10 micrometers - 500 micrometers more preferably. It is because the elastic structure cannot be 
formed as fiber length is less than 10 micrometers. It is because fiber will become like fluff and 
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dispersibility will get worse, if fiber length exceeds 3000 micrometers. 

[0039] 16 [ layer / 1st / layer / 2nd ] contains 15 and at least one chosen from fi-om among an inorganic 
binder and an organic binder besides the above-mentioned inorganic fiber. As an inorganic binder, at least 
one or more sorts of colloidal sols chosen fi-om a silica sol and alumina sol are desirable. Also in it, it is 
desirable to choose especially a silica sol. The reason is suitable [ the sol ] as an object for filters Fl exposed 
to an elevated temperature, since a silica sol is easy to come to hand and serves as Si02 easily by baking. 
And it is because tiie silica sol is excellent in insulation. In this case, the content of a colloidal sol is good to 
be set up to 1 % of the weight - 40% of the weight by solid content. 

[0040] As an organic binder, a hydrophilic organic giant molecule is desirable and at least one or more sorts 
of polysaccharide chosen fi-om polyvinyl alcohol, methyl cellulose, ethyl cellulose, and a KARUBO 
methoxy cellulose is more desirable. Also in these, it is desirable to choose especially a carboxymethyl 
cellulose. The reason is that the adhesive property which was excellent in the ordinary temperature field is 
shown in order that a carboxymethyl cellulose may contribute a suitable fluidity to grant. 
[0041] It may reach 1st layer 15 and 16 may contain the 2nd layer of an inorganic particle fiirther. As an 
inorganic particle for 15 with the 1st suitable layer, there is a nature material of elasticity using at least one 
or more sorts of the inorganic powder or whiskers which are chosen fi-om silicon carbide, silicon nitride, and 
boron nitride. Such carbide and a nitride have the very large heat conductivity, and it is because it is placed 
between a ceramic fiber fi-ont face, the front face of a colloidal sol, and the interior and contributes to 
thermally conductive improvement. Also in the inorganic particle of the above-mentioned carbide and a 
nitride, it is desirable to choose especially silicon carbide powder. The reason is that there is a property to be 
easy to get used with ceramic fiber in addition to the heat conductivity of silicon carbide being very high. 
And with this operation gestalt, it is because the filter Fl which is a seal-ed object is the thing of the same 
kind made from porosity silicon carbide, i.e., a product. 

[0042] The 1 st layer of the content of the inorganic particle in 1 5 is 20 % of the weight - 40 % of the weight 
more preferably in solid content 10 % of the weight to 60% of the weight 3 % of the weight to 80% of the 
weight. It is because the 1st layer of decline in the thermal conductivity of 15 is caused as a content is less 
than 3 % of the weight. It is because the fall of the bond strength at the time of an elevated temperature will 
be caused on the other hand if a content exceeds 80 % of the weight. 

[0043] the particle size of an inorganic particle [ in / the 1st layer / 15 ] ~ 0.01 micrometers - 100 
micrometers — desirable ~ 0,1 micrometers - 15 micrometers is 0.1 micrometers - 10 micrometers more 
preferably. It is because adhesive strength and a thermally conductive fall will be caused if particle size 
exceeds 100 micrometers. On the contrary, it is because it is connected with the cost qu2intity of a sealant 
that particle size is less than 0.01 micrometers. 

[0044] On the other hand, the 2nd layer, the content of the inorganic particle in 16 is good to set up the 1st 
layer fewer than the content of the inorganic particle in 15, and it is desirable to specifically be contained by 
solid content 0 % of the weight to about 2.9% of the weight. That is, the inorganic particle does not 
necessarily need to be contained in 2nd layer 16. It is because it is disadvantageous from a viewpoint of 
reduction of thermal conductivity from a viewpoint of heat-resistant improvement while it is desirable if the 
content of inorganic particles, such as silicon carbide powder, increases. 

[0045] In this operation gestalt, in order to consider as the structure where heat can be hard to come off 
outside from the peripheral face of a filter bonded structure object, it is set up so that the 1st layer of the 2nd 
layer of the thermal conductivity of 16 may become smaller than the thermal conductivity of 15. 
[0046] The ratio of the thermal conductivity of 16 is good for that it is 0.1-0.8 to receive the thermal 
conductivity of 1 5 the 1 st layer, and it is good that it is [ layer / 2nd ] 0,2-0.7 preferably. From an increase of 
the thermal resistance of 16 viewpoint that said ratio is less than 0.1, there is the 2nd layer of a possibility 
that the 2nd layer of the engine performance of an adhesive property, thermal resistance, etc. of 16 may be 
spoiled, while it is desirable. Therefore, if it is going to prevent this, manufacture will become difficult as a 
matter of fact. On the contrary, if said ratio exceeds 0.8, the 2nd layer of increase of sufficient thermal 
resistance of 16 will not be achieved, but it will become thermal conductivity with the 1st layer comparable 
as 15. 

[0047] Speaking more concretely, as for the thermal conductivity of 15, it is good that it is [ layer / 1st ] 0.1 
W/m-K - 10 W/m-K, and, as for the thermal conductivity of 16, it being good that it is [ layer / 2nd ] 0.01 
W/m-K - 8 W/m-K's. 

[0048] 15 [ layer / 1st ] will become that the 1st layer of the thermal conductivity of 15 is less than 0.1 W/m- 
K with still big thermal resistance, and heat conduction between filters Fl will be checked. On the contrary, 
when it is going to obtain the thing of the thermal conductivity exceeding 10 W/m-K, there is a possibility 
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that engine performance, such as an adhesive property and thermal resistance, may be spoiled. And if it is 
going to prevent this, the degree of freedom of an ingredient or combination conditions will become small, 
and manufacture will become difficult as a matter of fact. 

[0049] From an increase of thermal resistance viewpoint that the 2nd layer of the thermal conductivity of 16 
is less than 0.01 W/m-K, while it is desirable, there is a possibility that the 2nd layer of the engine 
performance of an adhesive property, thermal resistance, etc. of 16 may be spoiled. And if it is going to 
prevent this, the degree of freedom of an ingredient or combination conditions will become small, and 
manufacture will become difficult as a matter of fact. On the contrary, also when it is going to obtain the 
thing of the thermal conductivity exceeding 8 W/m-K, there is a possibility that engine performance, such as 
an adhesive property and thermal resistance, may be spoiled, and manufacture becomes difficult as a matter 
of fact. 

[0050] The 2nd layer of 16 of the thing currently formed so that the 1st layer may become thicker than 15 is 
good. It is because the 1st layer of the distance from which the 2nd layer of heat is transmitted about 16 will 
become longer than 1 5 and it will become the structure where heat can much more be hard to come off 
outside from peripheral face 9c of the filter bonded structure object M, if it does in this way. Moreover, 
when irregularity 17 is in peripheral face 9c of the filter bonded structure object M, it is because the 2nd 
layer of the irregularity 17 can be buried by 16. And as a result of canceling irregularity 17 in this way, it is 
because seal nature improves. 

[0051] Speaking concretely, it is good that it is 0.1mm - 10mm, as for the thickness of 16, it is good that it is 
0.3 moremm - 5mm, and it being especially good that it is [ layer / 2nd ] 0.5mm's -'s 2mm's. It is because the 
irregularity 17 are irregular in peripheral face 9c cannot be buried completely in addition to it becoming 
impossible to secure sufficiently greatly the distance from which heat is transmitted but a clearance will still 
become easy to remain there, if 16 is too thin the 2nd layer. On the contrary, it is because there is a 
possibility that formation of a uniform layer may become difficult or the aggregate 9 whole may major- 
diameter-ize when it is going to thicken 16 [ layer / 2nd ] exceeding lOnrai. 

[0052] As for the thickness of 15, it is good that it is 0.1mm - 3mm, and it is good that it is [ layer / 1st ] 0.3 
moremm - Inun. By forming 15 [ layer / 1st ] so that the 2nd layer may become thinner than 16, it is 
because the filtration capacity of the aggregate 9 and a thermally conductive fall are prevented beforehand. 
[0053] Next, the procedure of manufacturing the above-mentioned ceramic filter aggregate 9 is explained 
based on drawing 4 . First, the paste for the closures used at the ceramic raw material slurry used at an 
extrusion-molding process and an end-face closure process, the paste for the 1st stratification used at a filter 
adhesion process, and the paste for the 2nd stratification used at a concavo-convex dissolution process are 
produced beforehand. 

[0054] What blended an organic binder and water the predetermined daily dose every, and kneaded them to 
silicon carbide powder as a ceramic raw material slurry is used. What blended and kneaded an organic 
binder, lubricant, a plasticizer, and water to silicon carbide powder as a paste for the closures is used. What 
blended an inorganic fiber, an inorganic binder, an organic binder, an inorganic particle, and water the 
predetermined daily dose every, and kneaded them as a paste for the 1st stratification is used. What blended 
an inorganic fiber, an inorganic binder, an organic binder, an inorganic particle, and water the predetermined 
daily dose every, and kneaded them as a paste for the 2nd stratification is used. In addition, as mentioned 
above, an inorganic particle may be omitted in the paste for the 2nd stratification. 
[0055] Next, said ceramic raw material slurry is supplied to an extruding press machine, and it is 
continuously extruded through metal mold. Then, the honeycomb Plastic solid by which extrusion molding 
was carried out is cut to equal die length, and square pole-like the piece of honeycomb Plastic solid cutting 
is obtained. Furthermore, single-sided opening of each eel of the piece of cutting is filled up with the paste 
for the specified quantity [ every ] closures, and the both-ends side of each piece of cutting is closed. 
[0056] Then, temperature, time amount, etc. are set as predetermined conditions, this baking is performed, 
and the piece of honeycomb Plastic solid cutting and the closure object 14 are made to sinter completely. 
Thus, at this time, all of the filter Fl made from a porosity silicon carbide sintered compact obtained are still 
the square pole-like. 

[0057] In addition, in order to set an average pore diameter to 6 micrometers - 15 micrometers and to make 
porosity into 35% - 50%, with this operation gestalt, burning temperature is set as 2100 degrees C - 2300 
degrees C. Moreover, firing time is set up in 0. 1 hours - 5 hours. Moreover, the furnace atmosphere at the 
time of baking is made into an inert atmosphere, and the pressure of the ambient atmosphere at that time is 
made into ordinary pressure. 

[0058] Next, after forming the substrate layer which becomes the peripheral face of a filter Fl from the 
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quality of a ceramic if needed, the paste for the 1 st stratification is further appHed on it. And using such 1 6 
filters Fl, the peripheral faces are pasted up mutually and it unifies. At this time, as shown in drawing 4 (a), 
the filter bonded structure object M is presenting the shape of a cross-section square as a whole. 
[0059] At the continuing appearance cut process, grinding of the filter bonded structure object M of the 
shape of a cross-section square pass said filter adhesion process is carried out, the garbage in the periphery 
section is removed, and the appearance is prepared. Consequently, as shown in drawing 4 (b), the filter 
bonded structure object M of a cross-section circle configuration is obtained. In addition, by appearance cut, 
in the newly exposed field, a cell wall 1 3 becomes unreserved partially and irregularity 1 7 is made to 
peripheral face 9c as a result. The irregularity 17 made in this operation gestalt is a 0.5mm - about Inmi 
thing, and consists of the protruding line and slot which extend along the direction of an axis of the filter 
bonded structure object M (namely, longitudinal direction of a filter Fl). 

[0060] At the continuing concavo-convex dissolution process, the paste for the 2nd stratification is applied 
to homogeneity on peripheral face 9c of the filter bonded structure object M, and 16 [ layer / 2nd ] is 
formed. And the ceramic filter aggregate 9 shown in drawing 4 (c) is completed the above result. 
[0061] Next, the particle trap operation by the above-mentioned ceramic filter aggregate 9 is explained 
briefly. Exhaust gas is supplied to the ceramic filter aggregate 9 held in casing 8 ft-om the upstream end-face 
9a side. The exhaust gas supplied through the 1st exhaust pipe 6 flows first in the eel which carries out 
opening in upstream end-face 9a. Subsequently, this exhaust gas passes a cell wall 13, and reaches the 
interior of the eel which adjoins it, i.e., the eel which carries out opening in downstream end-face 9b. And 
exhaust gas flows out of downstream end-face 9b of a filter Fl through opening of this cel. However, the 
particle contained in exhaust gas will not be able to pass a cell wall 13, but a trap will be carried out there. 
Consequently, the purified exhaust gas is discharged fi'om downstream end-face 9b of a filter Fl . After the 
purified exhaust gas passes the 2nd exhaust pipe 7 fiirther, finally it is emitted into atmospheric air. If a 
particle collects to some extent, the heater which is not illustrated will be turned on, the aggregate 9 will be 
heated and combustion removal of the particle will be carried out. Consequently, the aggregate 9 is 
reproduced and it will be in the condition which can catch a particle again, 

[0062] Next, some examples which materialized this operation gestalt, and the example of a comparison 

over them are introduced. 

[0063] 

[Working Example(s) and Comparative Example(s)] (Example 1) 

(1) Wet blending of 51 .5 % of the weight of alpha mold silicon carbide powder and the 22 % of the weight 
of the beta mold silicon carbide powder was carried out, and into the obtained mixture, 6.5% of the weight, 
an organic binder (methyl cellulose) and water were added by a unit of 20% of the weight, and were 
kneaded, respectively. Next, the honeycomb-like generation form was acquired by carrying out extrusion 
molding of small quantity, in addition the thing kneaded fiirther for a plasticizer and lubricemt to said 
kneading object. 

[0064] (2) Next, after drying this generation form using a microwave dryer, the through tube 12 of a Plastic 
solid was closed with the paste for the closures made from a porosity silicon carbide sintered compact. 
Subsequently, the paste for the closures was again dried using the dryer. After degreasing this desiccation 
object at 400 degrees C following an end-face closure process, it was fiirther calcinated at 2200 degrees C 
under the argon atmosphere of ordinary pressure for about 3 hours. Consequently, the honeycomb-like filter 
Fl made from silicon carbide was obtained by porosity. 

[0065] (3) 0.5 % of the weight of carboxymethyl celluloses and 39 % of the weight of water as 7 % of the 
weight (the amount of conversions of Si02 of a sol is 30%) of silica sols as 23.3 % of the weight (it is 10 
micrometers - 3000 micrometers in alumina silicate ceramic fiber, 3% of shot content, and fiber length) of 
ceramic fiber, 30.2 % of the weight of silicon carbide powder of 0.3 micrometers of mean diameters, and an 
inorganic binder and an organic binder were mixed and kneaded. By adjusting this kneading object to 
suitable viscosity, the paste used for formation of 15 the 1st layer was produced. 

[0066] Moreover, 0.5 % of the weight of carboxymethyl celluloses and 39 % of the weight of water as 7 % 
of the weight (the amount of conversions of Si02 of a sol is 30%) of silica sols as 53.3 % of the weight (it is 
0.1mm - 100mm in alumina silicate ceramic fiber, 3% of shot content, and fiber length) of ceramic fiber, 
10.2 % of the weight of silicon carbide powder of 0.3 micrometers of mean diameters, and an inorganic 
binder and an organic binder were mixed and kneaded. By adjusting this kneading object to suitable 
viscosity, the paste used for formation of 16 the 2nd layer was produced. 

[0067] (4) Next, while applying the paste for the 1st stratification to the peripheral face of a filter Fl at 
homogeneity, the peripheral faces of a filter Fl were dried and stiffened by the condition of having made it 
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sticking mutually, on the conditions of 50 degrees C - 100 degree-Cx 1 hour. Consequently, the 1st layer of 
filter Fl comrades was pasted up through 15. here, it can set after desiccation — it set up so that the 1st layer 
of the thickness of 1 5 might be set to 1 .0mm. 

[0068] (5) Next, after producing the filter bonded structure object M of a cross-section circle configuration 
by carrying out an appearance cut and preparing an appearance, the paste for the 2nd layer was applied to 
homogeneity at the exposed peripheral face 9c. and the thing dried and hardened on the conditions of 50 
degrees C - 150 degree-Cx 1 hour — 1 .0mm in thickness — 16 [ layer / 2nd ] was formed and, finally the 
ceramic filter aggregate 9 of an example 1 was completed. 

[0069] 15 and when the 2nd layer (W/m-K) of the thermal conductivity of 16 was conventionally measured 
by well-known technique, as the 1st layer was shown in Table 1 about the aggregate 9 obtained as 
mentioned above, they were 0.85 W/m-K and 0.22 W/m-K, respectively. 

[0070] Moreover, when every place of the aggregate 9 were observed with the naked eye, the 2nd layer of 
the irregularity 17 of peripheral face 9c is buried nearly completely by 16, and peripheral face 9c had 
changed into the flat condition, moreover, the 2nd — the boundary part of layer 16 and a filter Fl — the 2nd 
layer of the 1st layer of a crack had arisen about neither of the boundary part of 15 with 16. Therefore, it was 
suggested to these boundary parts that high adhesion and seal nature are secured. Of course, neither the 
crack nor the chip was accepted in the 2nd 16 layer itself. 

[007 1 ] Then, after embedding a thermocouple at two places, a center section and the periphery section of the 
aggregate 9, what twisted the heat insulator 10 around the perimeter was held in casing 8. When exhaust gas 
was actually supplied in this condition, it tumed out that exhaust gas does not leak to the downstream 
through the clearance between peripheral face 9c. 

[0072] Furthermore, while reproducing by heating a heater after predetermined time progress, the highest 
attainment temperature Ta and Tb at the time of playback (degree C) was measured with said thermocouple, 
respectively. The result of having searched for those temperature gradients (deltaT=|Ta-Tb| (degree C)) is 
shown in Table 1 . 

[0073] According to Table 1, temperature-gradient deltaT became 50 degrees C, and did not become so 
large a value. Therefore, the result which suggests having the structure where heat can be hard to come off 
outside from peripheral face 9c of the filter bonded structure object M was obtained. 
[0074] When the aggregate 9 was removed, the aggregate 9 was cut along the direction of an axis after 
playback termination and macro-scopic observation of a cutting plane was performed, the cinder was not 
accepted in a center section and the periphery section at all. Therefore, it was proved that efficient playback 
was performed. 

(Examples 2-5) It reached 1st layer 15, and in the examples 2-5, while producing the aggregate 9 
fundamentally based on the technique of an example 1 , as shown in Table 1 , the 2nd layer of the thickness 
and the thermal conductivity of 1 6 were changed, the paste which specifically changed the loadings of 
alumina silicate ceramic fiber, silicon carbide powder, a silica sol, and a carboxymethyl cellulose etc. a little 
about that from which the heat conductivity differs — using — the 1st ~ layer 15 — 16 [ layer / 2nd ] was 
formed. Uniquely, about the example 5, 16 [ layer / 2nd ] was formed using the paste which does not contain 
at all the silicon carbide powder which is an inorganic particle. 

[0075] When every place of each obtained aggregate 9 were observed with the naked eye, the 2nd layer of 
the irregularity 1 7 of peripheral face 9c is buried nearly completely by 1 6, and peripheral face 9c had 
changed into the flat condition, moreover, the 2nd ~ the boundary part of layer 16 and a filter Fl — the 2nd 
layer of the 1 st layer of a crack had arisen about neither of the boundary part of 1 5 with 16. Therefore, it was 
suggested to these boundary parts that high adhesion and seal nature are secured. Of course, neither the 
crack nor the chip was accepted in the 2nd 1 6 layer itself. 

[0076] Then, about examples 2-5, the same playback condition quaHty judging trial as an example 1 was 
performed, and it asked for temperature- gradient deltaT (degree C), respectively. Those results are also 
shown in Table 1 . According to it, it tumed out that the almost same result as an example 1 is obtained also 
in examples 2-5. Moreover, when macro-scopic observation of the cutting plane of the aggregate 9 was 
performed after playback termination, the cinder was not accepted in a center section and the periphery 
section at all. 

(Example of a comparison) the example of a comparison — the paste for the 1st stratification ~ using ~ the 
1st — layer 15 — and both 16 [ layer / 2nd ] was formed. As it applied to the example 1 ftandamentally about 
the other matter, the ceramic filter aggregate 9 was produced. It is as thickness and thermal conductivity 
being shown in Table 1. 

[0077] When every place of the aggregate 9 of the acquired example of a comparison were observed with 
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the naked eye, the 2nd layer of the irregularity 17 of peripheral face 9c is buried nearly completely by 16, 
and peripheral face 9c had changed into the flat condition, moreover, the 2nd ~ the boundary part of layer 
16 and a filter Fl — the 2nd layer of the 1st layer of a crack had arisen about neither of the boundary part of 

15 with 16. 

[0078] Then, about the example of a comparison, the same playback condition quality judging trial as an 
example 1 was performed, and it asked for temperature-gradient deltaT (degree C). The result is also shown 
in Table 1 . According to it, in the example of a comparison, it turned out that it originates in the highest 
attainment temperature Tb in the periphery section (degree C) becoming low, and the value of temperature- 
gradient deltaT (degree C) becomes large compared with the value of each example. Therefore, the result 
which suggests having the structure where heat can be easy to come off outside from peripheral face 9c of 
the filter bonded structure object M was obtained. 

[0079] When macro-scopic observation of the cutting plane of the aggregate 9 was performed after playback 
termination, it turned out that a cinder is accepted in the periphery section and regeneration efficiency is 
clearly inferior to each examples 1-5. For this reason, in the example of a comparison, in order to prevent a 
cinder, playback time amount needed to be set up for a long time, and whenever [ heater stoving 
temperature ] needed to be set up highly. 
[0080] 

Table 1] 









AT 




(W/tn-K) (mm) 


(W/m-K) (mm) 




0. 8 5 


1 . 0 


0. 2 2 


1 . 0 


5 0 




^mm2 


0.8 5 


1 . 0 


0.2 2 


3. 0 


4 0 




mmm-d 


0.8 5 


0. 5 


0.2 2 


3. 0 


3 0 




mmm4 


1.0 0 


1. 0 


0. 2 2 


1 . 0 


2 5 






0. 3 0 


1 . 0 


0. 10 


1 . 0 


4 0 


B: 




1.0 0 


1. 0 


1.00 


1 . 0 


9 0 





Therefore, according to this operation gestalt, the following effectiveness can be acquired. 
[0081] (1) it was formed in the peripheral face of a filter bonded structure object witii this operation gestalt - 
- the way of the thermal conductivity of 16 pastes up the 2nd layer of the peripheral faces of two or more 
filters Fl ~ the 1st layer is smaller than the thermal conductivity of 15. Compared with 15, thermal 
resistance will be that is, relatively larger for 16 the 1st layer the 2nd layer. Therefore, compared with the 
conventional thing, it becomes the structure where heat can be hard to come off outside from peripheral face 
9c of the filter bonded structure object M, and adiathermic [ in the part concemed of the aggregate 9 ] 
improves. Therefore, the loss of heat decreases and efficient playback can be performed. 
[0082] (2) With this operation gestalt, the 2nd layer of the 1st layer of the ratio of the thermal conductivity 
of 16 is set up in an optimum range to the thermal conductivity of 15 called 0.1-0.8. Therefore, while the 
engine performance (namely, adiathermic, an adhesive property, thermal resistance, etc.) needed for 16 the 
2nd layer is held certainly, manufacture difficult-ization of the ceramic filter aggregate 9 is also prevented. 
[0083] (3) With this operation gestalt, it reached 1st layer 15 and the 2nd layer of the thermal conductivity 
of 1 6 is set up in the above-mentioned optimum range. For this reason, the engine performance (namely, 
elasticity, an adhesive property, thermal resistance, etc.) needed for 15 the 1st layer and the engine 
performance (namely, adiathermic, an adhesive property, thermal resistance, etc.) needed for 1 6 the 2nd 
layer are held certainly. With it, manufacture difficult-ization of the ceramic filter aggregate 9 is also 
prevented. 

[0084] (4) With this operation gestalt, 16 [ layer / 2nd ] is formed so that the 1st layer may become thicker 

than 15. For this reason, the distance from which heat is transmitted becomes long and it becomes the 

structure where heat can much more be hard to come off outside from peripheral face 9c of the filter bonded 

structure object M. Therefore, further improvement in regeneration efficiency is achieved. 

[0085] Moreover, when the 2nd layer of the irregularity 1 7 in peripheral face 9c of the filter bonded 

structure object M is buried by 16, peripheral face 9c is in the flat condition. Thus, as a result of achieving a 

concavo-convex dissolution, leak of the exhaust gas which the clearance became impossible for the 

peripheral face 9c easily, and minded the clearance at the time of hold of the aggregate 9 is prevented. The 

ceramic filter aggregate 9 excellent in the processing effectiveness of exhaust gas, as a result the exhaust gas 

purge 1 excellent in the processing effectiveness of exhaust gas are realizable the above result. 

[0086] (5) With this operation gestalt, the 1st layer, the 2nd layer, 15 and since 16 contains [ both ] ceramic 
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fiber during a presentation, it is the thing excellent in thermal resistance. Moreover, the 1st layer of the 2nd 
layer of the fiber content in 16 is more than the fiber content in 15. For this reason, the way of 16 has 
relatively large thermal resistance the 2nd layer, and heat has propagation-come to be hard. 
[0087] In addition, the operation gestalt of this invention may be changed as follows. 

- The number of combination of a filter Fl may not be 16 pieces like said operation gestalt, and can be made 
the number of arbitration. In this case, of course, it is also possible to use it, combining suitably different 
filters Fl, such as size and a configuration. 

[0088] - Although a filter Fl has honeycomb-like structure as shown with said operation gestalt, it may not 
be restricted for seeing, for example, they may be a three-dimensional network, form-like structure, noodle- 
like structure, fiber-like structure, etc, 

[0089] - The configuration of the filter Fl in fi*ont of an appearance cut process may not be limited in the 
shape of [ like an operation gestalt ] the square pole, and may have the shape of the shape of the triangle 
pole, or a hexagonal prism etc. Moreover, it not only processes the whole aggregate 9 configuration into a 
cross-section circle configuration, but you may process for example, a cross-section elliptical etc. according 
to an appearance cut process. 

[0090] - In the operation gestalt, it was realized as a filter for exhaust gas purges in which the ceramic filter 
aggregate of this invention is attached by the diesel power plant 2. Of course, shape can be taken as things 
other than the filter for exhaust gas purges, for example, the ceramic filter aggregate of this invention can be 
materialized as the member for heat exchangers, a high- temperature fluid, a barrier filter for an elevated- 
temperature steam, etc. 

[0091] Next, the technical thought grasped according to the operation gestalt mentioned above is 
enumerated below besides the technical thought indicated by the claim. 

(1) In claim 1 thru/or any 1 term of 6, while said 1st layer contains 3 % of the weight - 80% of the weight of 
an inorganic particle by solid content, said 2nd layer should contain 0 % of the weight - 2.9% of the weight 
of an inorganic particle by solid content. 

[0092] (2) In any one of claim 1 thru/or 6, and the technical thought 1 , the 2nd layer should be formed using 
said 1st layer and an inorganic fiber of the same kind. Therefore, according to invention given in this 
technical thought 2, the bonding strength of the boundary part of the 1st layer and the 2nd layer can be 
improved. 
[0093] 

[Effect of the Invention] As explained in full detail above, according to invention according to claim 1 to 6, 
heat can be hard to come off outside from the peripheral face of a filter bonded structure object, and the 
ceramic filter aggregate which can perform efficient playback can be offered. 

[Translation done.] 
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[Drawing 4] 
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[Drawing 3] 
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^-ffl^i-Sr-fr-fbLt: 1 -?cO:*:§^-b:7 5 -y 7 -fyP:^'* 

[00061 i^<r>$k'^^^t^~mi^^£-Hm:^ 

•y^lS^sf*aBggWtc««Lm-rci:fc:J:0, 

tcflJifL^.:^, ^<DWWi)i^m^LX7 ^ t-Th, 
m^n<r>^. 7-f;l^^<0i'mffil^±S-lmin~3mm 
/f «0-fe7 5 -y i^^i^-Jl^ttmi-ft LXmmi-hZ t l,zi 

^Lx. A^*-^mmmm.m(D^hmmitzmt-^y s.'y 

^«ipfJ:fflV»-C-b^5 y^'Ji^?ejR-rS. m±OM«, 

mao-fe 7 5 -y 7 . 
[000 71 -f-LT. -fe7S•y^7-^;^:^'*-^^!tc<0^'^ig 
-fe95 •y^'7r-<>'<^*»4>'3rS"7'"/ h^OBif^ 

ifciftft 'aiiJt ^^-i' tiRW^ttS , 
[00081 

lii^—Jl'mm t |5l— co-fe 5 5 -y '^-X h SrgSM LX . 
7 -f /P:? jf^tgjtliJiOi'higfflcO-fe 5 5 <y ;i 2r J^Ji£ tT 

[0 00 9] t*^t=6r**^. mrlBi^wWa^OJ^fiSt^ffl 
V^/i,itl,-fe7 5'y:?'«*jm, a2fsWt=:> y^JU^'m± 

(EP*>?mtJiotiA$: @6<jt-t-i> ) 7 ^ )u^mmmmj} 
<7)nmm<^-^y^ y^m<>z. mti'>-fi'ttmm^<^-b 

mmco9\-mmi)^(>9\-mzB^mif'^<. $&*oJ:v^s 
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[0010] :^%mii±B<^mMizm^x^^titzh^ 

[00 1 1] 

5 -y ^'®*»'c.^«.ig2«*g^^$ny::-fe7 5 y 7 

[00121 m^m2<,zmL<7)^mi. i 
X. BuieigiJS<oss&e^tc*rri.mrfem2Ji<o^e# 

^<?5Jt»i, 0. 1~0. srfcSi: tJt. IS*Jl3fcE 
©iO^BJJi. fS*:5ltc:fcv^T. tWeiS 1 «tfOgfie^ 

tiO. IW/m • K~l OW/m • KT'SiO. MIBIS2 
«<0f»f5^{±0 . 0 1 W/m • K— 8W/m • KXh 

[0013] ii«JS4 tclE©co^BJ{i> 1 7^;M3 
<r>\vftdi-\-^<,zii\.yx. m^2m\im^imi.^ 

a<^^BB<i:. m■^m\'pm.A<7i\^•fixi)^lm^zii\^x. 

fffiSSS 1 eSl/MiaiS 2 ®ti , i; t {Ciafilt4'tc:-fe 7 5 -y 
^7r'f AS:-^*i-«.i:i:t>fc:, |!flem2€tct5ft57 
r A >'N'**4{i|frlE» 1 ®t=*3»t«) 7 r ^n*-^*S J: 0 

[0014] ii*Ji6 tiE^f^fgHjti. 1 5 

<OV^-rix*»13atct5V^T, MIB^i;i»i®^-C3SS 

%~8 0*ft%<7)*HS©^^S:-^^t- -2. i: i: t (c. Htriail 
2W±liI?^^T'0»*%~2. 9*»%0*I^^^^Sr-§- 

[0015] i*«^7 ^i\MWkim. 
^'HfflSC^S-* -y ythZ.t\.zi. "O-k-Wh LTBfmTO 

"9 ^ t ;t^'^;i^B^^-fe ^ s -y ®*> ■& ^ 2 

nTOS-b9 5-y^'7^/P^'^-^-C*-5T, MfBII2 

&!mai:-r-g.-fe7 S >y ^ 7 -f ;W:J'A-^<*cS--e<?5Si'i:-f 
S. 

[0016] WT. rf^ffl J fcov^TiJ^B^•r 

^3tti<o^l-iSffitcJ^fi£§tU:ll2«<^£ftf5^«o{5 p 

^i»co7-^;^^'<^^'l■^®|s|±^:g^•r5l?lJi<os!i 

i)<mim^zit^XitSM6^iz^tK*^:kt v^Ci i: tc^i. . 



mmi}^(i>!f\-mzmf3^mfiz < uisat t . 

[00 1 7] ii^2fcia«<0|gHgfc:j:S4:, miiic^ 

ifte^tcsttsm2aioiSi^*c7)jtfr±ieifja®H 
[0018] BuiBifc*^'o . 1 ykmx'hht . si^tiicoti 

lEitA^'O. 8$:*Si.St, +^=irl^fii<7)ii:^*i|a^.ia 

-f. mimt^^(nmmmmt^-^xL^o. 

iooi9}mtm3tz95M<o^mtzi?>t. 
x/m2m<7)m^mm^±imm^mmzx^^?, z t 

i 0 . n 1 m&x/m2miZ'£mb ^tii^mmmiz 
^m^tit k 1 1 fc, -fe^ 5 >y 7 ^ )u^m-^(^wm 

[00 20 1 ^lJl«7)|»g^*«0. lW/m-K*« 

Thtb. mimimf:^tLx:k^^:mmt^*) . 7 

^/PrJ'HiOi^s^^illW^iiT d . mz. 1 OW/ 

[0021] ||2«c7)|gie^*<0 . 0 1 W/m • 
®, ||2®l^S3g^f^iffiSltt^^:V^o^ttSg*<S^^i5^^ 
i^Mt:^-!*, mz^ 8 W/m • KSri@X.SS^5^t7) 

[0022] «*«4 tcfS®<^%BBc J: ?>t.m2mii 

mimx*)hm<^i>xoizm^^tix\>^^tiib. sw) 

yt!, ea|i.{f7^yU^gf3t«3S!i«!i«oi'l'jgffi{cMfe*><o[Hfl. 

10 0 23} mtm5izisM<7)fmizj:ht. ^ims. 

X/m2mittijizm^'pl,z-fiyi ■v^yr^f'^i^^L 
X\>^htzih^ ^JlktWSittlCgiXTV^I,. t/c. 112 
aCfettS 7 r > ^^^Sii^ 1 JitctJ ft-S 7 r >'N'-^ 

wsj:ot>^v'.f>:i6. m2m<^^^ot('mi^\lzfm.iKifi 

[0024] 

[^m(r)mm<7)mmi hit. ^mmirMmttfz-mm 
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C 0 0 2 5 ] 0 1 iZTT^^tlh i 0 (C, z (Dmn^'^^^ 

siaui, rt^rafctTox-f— fevi^x>i;i^2*^^> 

[00261 jO^-?:^;};-;!' K 30T»SfflSfc«, ±BM 
m^iy^if^ 1 St^'g eat^^ 2#fMlr 7 *<iB^$tlT 

mL<i,z'r-l^vc^B.mLWL'^iXT:\^hhW-fh:L>:. i, 

8at^l|2S^«lP7<^[^gP«^g*^^V^^^5Ifflt, -C-iO* 

[ 0 0 2 7 ] HI fcS^Sii-g) J; 5 tc. {J-e 
^Otf^as^iSf^te, 7J:0t:*:gi:=3:SJ:pt?g^$ 

6. 7<ortgCffl^tcJt^-c^<^r-5-Ci'-»-5.. c:co^->- 
[00 281 m-^i^9<^9\-mmt^-i^y^8(7)p^mm 

bcomzli. m^^l 0*^i^i5$^^Tv^$. IFfs^Wl 0 
^nm^immm-^+mmXh?>, JsmMio 

iimmm/&i^Lx\^?>zkti^^\K zzx'\-^d^.ms: 

mmif^ Zti: IWih-tS d i: J: 0 . |f^^cDai:t^;u 
fSfetc i -5T-fe5 5 -y 7 r >'^'$•IBJ5g$■^^:S^: i: J: 

[oo2 9]:mtmmizt3\>'^xm^^fi>tih-^y^'yi^ 

3.\y-ht:^-ti>i,(^X'$>i>fcif). -IKtcr-f — bVl- 

^'«'f-f=jfAi'-h7^/i'^ (DPF) tmiti?>. m 

2. S3t;S^StL4J:dtc:, *||*£J^flScO*-^f*:9{i. 

mwm<r)y 4 )\^-^ F I ^n.ia.x—wit-thzt^zii'ox 

^' F 1 {iH«a4«T-S> r> X . ^<7)irhm^mi 3 3 m m x 
3 3mmX 1 6 7mmT'^>|). m^m^<r>y ^ JU^' F 1 



t^mwL^tix\^h, 

[00301 ztihcoy ^)V-^F -^^iv-y^ 
hht)-i^x-hh. mL'^mv<r)ms^^t\^x . mtk 

[003 1 1 03^tc^$ix-l)J;9l3, zix.i^<r>y ^ 
^FHi. \^i:>i^?,/\=.:^M,mm»X'h^. 

1 2*»''ec7)tt^*-|6it:?ttoTaBiIWfc:?^fig$<xTv^S. 
#«a7Ll 2l±m^-fe/PSl 3t:J:oT5V^fcttWofl 

-cv%s. -fe/psi 3co^mmi>zii, &±^m mta 
p t^) ^^<7)m<7)±m7cmRx/-t<7)mitmm>i^^^ 
m\:Mmti^m.m$ixx^^^, *Sii?Li 2cr)mnmi. 

V%-m3&>— :Sr0^g®9 a , 9 b«0fiStCl3V>Tt*±# 1 4 

&.^-5T.^9a. 9b^i:t-C;?i^-&i:Hi«i«^ 
*^S:MLTV^5. -?-<Ofe«. 7 ■< ^U:*' F 1 fcJi, BfffiH 

«i2 0 ofli/>f -tjum 1 3<0»$ 

«0. 3 m in15^t::IS^$ix, -fe/l'f 1. 8mm 

iOD{iJigE|il^®9a{=fcV^-C^nL. S0cOt><O«T 
STiia^® 9 b tfcv^-C^P LTV^S . 
[00321 7-f/W:J'Fl<?>sF^^7L€l{il/im— 5 0 
x/m. ^(^l,zli5um—20MmX'S>tZkifi1iftL 
V \ T%Sl?Lfl*^ 1 u m^X'h h b . mL'f-cOimiZ 

ay ^ fu^F i<r>sn^*}tmL<^^, -fj. 

Zbi}iX'^^j:<^j:ht:)/i. M^^A^ffiTUTUid. 
[003 31 7^;P:?Flom^J±3 0%~7 0%, 
$^{c{i:4 0%— 6 0%fS.?.C:i:A«»^Lv>. 
*»' 3 0 %*3IT'S> St. ^^yPrJ'Fl *<at^-tc^ 0 
•CL*v\ nmzm^ii:^^WM^^hZbti^X'%^j:< 
^^a^ixtfihh, -Ij. fM\Mtf(7 0%t:mt?>b. 
7^;U^F l4'{cS|i^**^<=5rO-frTL*a-ta^). ^ 

[00341 02, H3lcS^§tt-S.i:3tc. -^tf-ieffl 

cr>y ^ JU^ F 9\-m^m±i}^-^ys. yymt^h^i> 

5'y^'7^;^^'m-&«c9<0^'^jgffl9c{^^i. -b^S-y^ 
®*-4.^l>m2«l 6*«?g^$nTV->S. 
[003 51 mi«l 5ay^ll2«l 6{±. tiiizm^ 
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&fflV>yi«^, IPflJil 5i:ll2«l 6i:<0«W^W 
[ 0 0 3 6 ] Il2« 1 6k:t5<tS7 r A-ir:g-S{4lll 

TfcS. A^WtCti. m2Sl 6^^^3^tl.7r'^>'^'** 
»«lIJ^T20ft^%~9 oMm%. mimi 5CJ3 
Jt-S. 7 r ^ vN'^:g-4«l|j^T 1 0Si%~4 0fi*% 

[0037] 5riJ, -b9 5 y^'7r^^'<tt>Jt-SS^3 -y 

%— 5«4%, J:0»iiU<{il«*%~3«a%T'& 
S. i^3-yh-^^fi$-l««%*3f{=-rSCi:{±. Sit 

[0 0 381 ■fe5 5'y^'7T-f^N'c0a»ift{i, lOjum 
~3000wm, If^ t<til 0A«m~l 5 0 0/^m, 
J:0»tL<«±l 0;um~5 0 0//mT*35l). 
1 0 u m*gir* S b . Wft«ljSf4cS-JgfiS^S Cl i: i/'X' 
^^£\^i)>hX'hh . Wmtfi3 0 0 0 fj.m^mx.^b . 

mm(^^<r>i: d \,z^j:^x^mLtimt-ti>ti^t>x'h 

[0039] ^\mi 5at^^2ill 6(i. ISSMmSi 
^< i: 1 atUico^D-f ^;Pyyl-**M* Lva. -e<7)^ 

izs i Oit^^fziib, ^r^izm^ti?>y 't}U:S^F im 

bbXltmtzi)^hXhh. L*^t>. '>V^YMi1^m^ 

wsmx'imM%'-4omM%iz^$ix^ 

Zbi>fX\>\ 

[0040] ^WU y-fb l.Xiim<.'i^^^=Fifi 



{fiiSiJ'-^r< i: 1 mXhn^mWfii: L\\ Z 

tlh<r>ts:1}^X'{>. m^Ziui'if^^i^^^}V-k:i)Vu-X^m 

ism:^m.in^-i>zm^--thtz)i^. ® 

[004 1 ] miai 5StXIS2ai 6Ji, ^iSjtCjSia 
a^5:•&^T'V^•Ct>J:V\ HI ill 5\iZ-im^j:Wm.=F 

»&mmtf^nmz^t <. ^v^-j^yr ^^^m^^^ 

n>f ^^;i^y;KO^®atXrtaJk::frlEtT5»S^<oi*]± 

=Wiii^xi:> . ^\zm^m.^mw.-ti> z b trnt. 

b\z%^x.. ^v^'y9yr^t^bmyk^'^\^b\^o'& 

mmmfdn^t^x'hh. 

[oo42]Hiiii5 ^zi5i^ hmmn^is^m±. 
sm^x'3m&%~-8 omM.%. »i u<« 1 omM% 

—6 0**%. J:0»*U<J42O*»%~4OSJI% 

Xh?>, -^^r**<3*i%*g|T'ftS t . Ig 1 « 1 5C0 

[00431^1^15 iztsif?,mmn.'f<7)m.mii. 

0. OlA«m~100Atm, |iftL<{iO. Ijum — 
1 Sxtrn, J:<5»*t<{iO. lum-^lOMmXh 
5 . 100;L£m$-^i;tSi:. tg«:^l2it/|»fE^tt 

(^®T2r*g<*>^-Cj)S. jffilc. ?4{1*^0. Olvtiin* 

[00441 IS 2 if 1 6 tCtJttSSaSSi^O^^r 
Jl(i, HI Ji 1 St^fcttSSHSe^O^WfiJ: "3 tii'^^r 

Mz^^ii^zbti^x < . Mi^mzimm-S'^x'omm. 
%~2. 9mi%mm'ktixx\>^?>zbi)mtL\>\ B.11 

T t J: V \ ^^l^3g^5|5^ J: d ^rl!illSm^<^)-^«*< 
[00451 :*:|SI6Jg.«{Ct5V>T{±, 7 ^ ;W^'^«Jt 

tc. H2ii 1 6cosie^*^'m 1 « 1 5^immx 0 
[00461 Hisi 5<7mfmmizm-?>m2m 1 e 

<0fS5g^OJt(i. 0. 1~0. 8T*>SJ:i:*U<, 
»aLL<{iO. 2-0. IX'hhZbtfiJaW mtiiti)^ 
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mji<om^mt>tii'. m i « 1 5 1 ^n^<^mmm 

[0 04 7] iOftfrWtCV^dfc. IS 1 ill 5cr^i&m 
miO. IW/m • K~l OW/m ■ KX'S>%>Zti)^X 

m2mi6(7>mi^miio. oiw/m-K— sw 

[0 04 8] miJll 5CDI?fe<S^*^0. IW/m-K 
5fe^t:-S>4i:, ^1«1 5*«fi!^i:LT:'c#^S!S»tai: 

■Tit. imii^wmi^t\.^^t:iimi)m^t>tii>ti 

[0049]^2miecr,mim^ii^0. OlW/m- 

[0 0 5 0] |g2«l 6J±|glJil 5J:'3i>ff<=6rSj: 
dl,zm^$tiX\>^?>Zi:i)<J;:\^, COi ^{cf Si: , ^ 
231 6fcov^T(iJ?!W>te*)«.I®li*«|glJll 5J:0t> 

izm^j: y)\^-:>-^ omfi,z<\,-mikb^hi}^ty-ch^. 

iit. 7 -f ;P:?^flKt!t!»M<7)^'h^ffl9 c tClHfl 1 7*« 

fcsj:3^j^t3{i. -e^oiaai 7t^2«i efCcto 

[005 1] :a#:St|(c\,%3i:, |g2Jil 6cO/?$«0. 

1mm— 1 Omm-CS)'SC:i:**J:<. §4>tC{d:0. 3m 
m~5mm-C*SC:i:**J:<, #fc:{i:0. 5mm~2m 
m-C'S>.5^i:**J:V^. ||2S 1 6*<^f i: . SfeiTJ^ 
i3l.lSM^r+4h*c# < 5l«-r -S - i: *^-C# ^< ^rS ^ i: 
tcint. i1-Jiffi9 c{cS>5IHiai 7$:^^fca»'>SC:i: 

■CS>-i>. iStC. IS2® 1 6Sr 1 OmmSri@i.Tiy< LJ: 

[00 5 2] mill 5(7);?${iO. 1mm— Smmt' 
«>.5C:fc*U<, $4.t{±0. 3mm~lmm-CftS^ 



t*^J:v\ miSl 5tr^2jll 6iOfc^<^SJ:a 
[0053] iJCtC. ±!ec7)-fe7 5 •y:?7^;P^'*^ti£9 

t:^th^mi:m4izm-^\.^xmmtt. ffju 

[00 54] ^y^'y^mm:^yO-tLXii. 

<^2:fflv^s. ^2jmm^^-:^vb\^x\i. wmik 

[0055] mz. Mfe-b7 5 >x U-^ffttJ 
I.. 

[0056] igv-^T. • ^ra^$-0f^iO^f=l=tcigS 
L-C*M^S:4fv\ /N-;*A^#:fljafr>T-Sl/^ftifcf*l 
4*^fc:fi^$-frS. Z<oXo izLX%ii>tit^ll9 

[00 57] 5rfe. Ti^m?L@^6/zm-l SumtV 

j&^om^Sr 35%~5o%t-ri. . ^mmmm 

X'ltm^Bli: 2100-0—230 O'CfclS^ 

S. i^. ^i*S$-0. i^ra~5i^Sfc:lft«l,Tv^ 

<r>t%cr)WW%<r>m-:)3^^mtLx^'^h. 
[0058] mz. '^mz^tx y4)]^^Fi coi'FilB 

<7)±Jc||lSJ^^'^-xNS-M*-rS. -f-LT. ClcT) 
J:3^7-f;U:5'F 1$: 1 6<lfflV%. ^<7^mmn±'k'K 
V^tCS^LT-fr-rb-rS. cm^TJi, 04 (a) 

WsJL)im^iM.LX\<^h, 

[0059] m<9\-m^ y hxmx'ii. may -oi'-^m 
^jLm^t^xnhixtd8miE)im^kcr>y A ;u^i^mm 
mwi^mmL, 9mmztsifi,^m^'i^?:m^Lx-f:<r> 
9mi:mx.h. 04 ( b > izj^^tn.^ 0 
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■fe;PSl 3**«IJt»-«fc:iiI#ajL.t:^rO. m^hL-X9Vm 
iai!117«, 0. 5mm— 1 mmgjgcot COT'S) oT, 

10 0 6 0] Elfl^WlSTii, II 2«J^B^ffl'<.- 
114 (c) t:SSixS-b7 5-y^'7-f7U^m-^9*J^ 
100 6 1] WC^ ±l5<0-b7 5 •y:?'7-f;l^:J'»^*Js9 

±^ffl^ffi9a{cj3V^T^P-rS-fe;H^tc8E[A-rS. 

:rt-UT7'f;P^Fl«0T^ffll^B9b*»<i>Sitai-rS. L 
A»t. Sf^;yx4'^c■^ii^sm^=■{i^r/^Sl 3SrjiiS 

mm. ^'{\:^tLf::m%^xi)<y ^ /u^ f i ctjtSSEW^® 
9b*><i,#fiilSitS. ?t-fl:$iX7t«m;yx{i, S/i>fc|| 

[0062] mz. :mm&mt:mi^^Lfz\>^<-:>*^ 
mmmRx/^tif>izm-hitm9i^^^iY-ri>, 

[0 0 6 3] 

immmRT/imm] immmi) 

( 1 ) affl^-ft^S^pfcS 1 . 5«»%i:y9S^-ft^ 
i^2 2M&%b ^m^^L. t#^>n^il'^tcW«S 

^•C'f (^f-yHr-'l'D-;^) i:7Ki:$r-eix-5-'^l6 . 5 

mm%. 2omM%i^iiatximLfz. mz. mtim 
umiz-sjm\t mmmt ^'j^^max.x ? h (.zimLtz t 

[00 64] (2) »:{c. C:c0^^*5:v-f ^'□^Ig 

/c. JfgfflSitXStggv^T. .r<7)$aSf!jc$:4 0 0X:TlBi 
T 2 2 0 0-CT-*«;3B$H^UJt. ^(Om^. ^HnX 



[006 5] (3) •fe75>y^'7r^A (T/l'5-:h>'U 
^r-h-lr5 5 y^'7r'f>'N\ i^a y h-^**3%. i^t 
^$1 0/zm->-3000/im) 23. 3SJI%. 
go. S/zmiO^-fbS^^BO. 2!ta%. iE^>'NW 
yyt LX(r>i^'}AYlV {VfV<r)S i OjCO^atiJis 
0%) 7mi%. y'fbLX<^A)V^^^i^:>^^ 
i\r^,Vu-X 0 . 5m&%SX/Jii 3 9a»%SrS-& • s 

0. miSi 5<0}gBgl::ffiffl$a«.'^-;?.hS:fmu 

[006 6] *Jt. -fe7 5-yi?:7r'f>'N' (T/PS-^^i'U 
^r-h-b7S y;?7r^>'N\ v-a -y H-^*^3%. 85*1 
ft$0. 1 mm— 1 0 0mm) 5 3. 3**%. ^^14 
SO. 3/zm<O«^fca3R*&*10. 2**%, ftl«>'<>f 
V^i: LT<^v-'J;<7y;U (V/KOS i OjCO^SSJiB 
0%) 7*4%. yytLX(7):>(jfl'4(^i^^^ 
;H:;Un-;?. 0 . 5«»%at^* 3 9aS%SriS-& • iS 

^L/i, z<7)mjm^mm^&iz^t?>ztizj: 

[00 67] (4) mz. y ^juis^F Km-mmiz^i 
mmmm^-^ h ^i^-izmfs-t ttti^iz. y-ov^ 

Flo^|.jg®^±S:Sv^t;^§-li-7t^m-C. 5 0-C~ 

1 0 o-cx 1 ^(7^w\,zx$m • w^^^iii, ^(^m 

y >(j]^^p im±imimi 5^ifrLxi$mLf:i. 

ZZX'li^tf^mztiif?,^ 1 Ji 1 5 (5DlI$3&i 1 . 0 mm 

iz^^^odzWt^L^. 

[0068] ( 5 ) iXlZ. Wf^fl -y h imMLX^mt: 

mx.iiitizx'o. mmnm^ioy ju^mmmmiM 

m^ff^^xmsi ■ m^tr^ ztizxKim^i. o mm 
<om2mi 6i:mm.L. mmmizmmmico't^i-y:^ 

[0069] ±ie<7)J: a (cLT#'oii/im^f*9lc-:)C% 

X. mimi5Rx/m2mi eff^msmm (w/m ■ 
K) ^mkiiim>^mizji'7mmtfit:i^. ^itc^ 

^/iSiat-. -eil-fflO. 8 5 w/m -K. 0. 2 2 
w/m • KTS>r>;^. 

[0070] ttz. m'kW9(^^wiimmxmmLrzt 

Zh. ^Wm9o<n^€\\ 7{im2JBl 6tcJ:^T{3J? 
^\.zm^hi\.Xii K> , ^'mB9 c{i:7 7 -y h^^miz 
^oTv^/^. trc.m2miety^fi'i'Fit<^iM^ 
m^. m2mi6tmimi 5t<^m3u^<o\,^-rtnz 

OV^T^>, :5'9-y:7{S4tTV^^A>-p7t. taf-?T. Clfl 
^t&. ll2Jil 6@f4ctct>^'5-y 
[ 0 0 7 1 ] »gV%T, *-^i*9<0"4'5feS5Syj'|-^gB<7)2 
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[0 0 7 2] ^t>iz^ mmmm^mz\z-i^^M^x 

t><r>^SM: (AT= I Ta-Tb I CC) ) &^«>^i© 

^$r* 1 iZin-t. 

)v^^mwm:^<ri^wm<^ c t(^t:>9m\zm>'^wrf\z< 

[0074] S^TSifcm-^9S:IR0^LTm-^ 

tzh^ih. ^^mz^i^mmz^mxM'^xmhWfih 

(11*6^2-5) Mfi^iJ 2-5 Tii, **fi<J(cJi^]6ft05 
Jil 5Rl^m2Jil6<OJ?S^?1Sig^^^*lcoJ:dlc 

2Jil 6<omS:1f-5Jt. nt— , HSfiMStcov^-Cii, 

[0075] f#(bn^c«-A-^«c9<0#E'f^l*]liR-C'S^L 
Tti:^'^, ?hJS®9cO[H]|[!il 7{i|g2Jil 61CJ:-7T 

®{C^-5TV%jt. ^J^v!, ll2S16fc7.^;l^:J'Flfc<r) 
II2M 1 6 1 « 1 5 



7 y ^'^^i:W±l2i6 hi\ytt>-'>fz . 
[007 6] ^V^T. lli£CT2— StCOV^T, 

(°c) ^-eix-fii^i^Jt. -?-ti.^><o^mi>aiics^-r. 

mizm^9(omim(r>mwmt:^-oiib:ib. 
mzmmmizi,mx.m^ii{sii^m>i:.tvki>^'ytz, 

TSlJil 5Xt/fm2JSl 60M::^S:mL;t. -e*uii 

[0077] n^tu:iimmcm'^9<^^m^mmT 
mmLfztz^. !f[-mm9cc^wai7iim2miei,z 
j:'7Xim^(izm.»f>^tixi3*). f[-mm9city7'/ 

[0 07 8]ggv.T, ib«?CTK:oUT, ll«SC?yii:|31« 

OS^^fclt^SW^ll^ffVK i&SMAT CO Sr* 

Ji^hmfct3fti>ftSi'jajaKTb CC) Ai<S<^rSC: 

^m^M<7Mmm9 cn^^^ymzm^mf'^^-^mm. 
iz^'yx\^?>zti7^^?>l^*^nei>tifz. 

[00791 ||^*^Tf*tcm-^9C0WBfr®tf0|*HSM^ 

i'if-yfzbz^. if\-mmzmtmwmiibii>ix. #iim 
zcr)fzi!bsmmi,zi5\,^xii. mx.^K>^m±-t 

[0080] 

[«1] 







m2m 


AT 




(W/nciK) (mm) 


(W/m-K) (mm) 




0. 8 5 


1. 0 


0. P. 2 


1. 0 


5 0 






0,8 5 


1. 0 


0,2 2 


3. 0 


4 0 






0. 8 5 


0. 5 


0. 5? 2 


3. 0 


3 0 






1.0 0 


1. 0 


0. 2 2 


1. 0 


2 5 






0. 3 0 


1 . 0 


0. 1 0 


1. 0 


4 0 






1- 0 0 


1. 0 


1.0 0 


I. 0 


9 0 





tti^X'^h. 

[00811 ( 1 ) 2|s|IMJ^®T'«. 7 < 

ii^<mmm\izm^^ixti.^2m 1 6<oj§!i<5SS^<oJ5a 

1 5 <7)Me^J:'9<>''h$ •CV-'S. o^O. 112 
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[0 08 2] (2) :$mmmx'ii. mimiscomifs 
m i e (r>^.fsmm<oitt: o . i - o . 

1 6tz^b^tihmi& m*>wmAt. 

[00831 (3) 3(s:||MJ^®-C{i, miai 5&tXm 
S. ^(Tifdih^ mi ill 5tC'iJSfc$n51±«g (iO*>5l 

[00 841 (4) *ieife»®-C«. IS2iil 6tt^l 

«l 5 j:'?^>W<^-SJ:3^cJ^«^i^rv^S. :L<r>tz 

^0^'^igffl 9 c ^> ^mizf^J: "9 V ^ -e 3 Mf tc < V ^« 
[0085] tfz. y -f ;l^^'tg««3t?aM<03'hJ^S9 c 

<Oi1.J€Si9cfc|»S*«-r#fc<<=S:'5. -5-<^l«ilSSr:frt 

[0 086] (5) i^m^MX'it. ■mimi5Rx/m 

2®16{±, i;ttc:M^tt,(cHr^5.y^7r-f^N'$r-^* 

m2mi 6ici3{t-s.7T-f>'N'*^r*<imi«i stc 
[ 0 0 8 7 ] =5r.tj. :^^m<r>msmmtmT<^x o <,z^ 

3 1 6 mv^j: < T t J: < . ffiS«OStc-f S C i: i3^^ 
[0088]- 7 F 1 {iflfrlEHMJBStT^^ L 



[0089] - n0;^? y MSBir{C*3{t^7-f;U:?F 

i<mmi. mmm<r>xo^j:mnmk\zm^^tLh:i 

ifc. ^mfi-yviLmzX'>x^-^W9<r>±Hfmi^m 
m¥mkizmi-th<^^*j:h^. mummmmm 

[0090] • mmwizayi^xM. *»HB<o-b7 s 

V^;t. 2^s:jSKB<0-b5 5•y^'7'f/^^m■^^i, »P 

[ 0 0 9 1 1 <?:(c, ^p^m^cri^miz^^ixfzmm 
SM(7)iu^i>z. m^LfcmmBmizx-^xmm^tihn 
m}SM^:UiTiznm-rh , 

(1) m^miT]^6<r>\^-tti*^imzti\,^x. mi 

m 1 iB(±lI?^-C 3 ««%~ 8 0 aa%<0*|«l«4?-2:# 
fc tfc, |fnESg2ii{±EI?^-eO«S%~2 . 

[0092] ( 2 ) ft«« i:n;M6. i^^gWS^l O 

v^-m*>iotct5v%T, m§EB^imRx/f^2miimm<7) 
mmm^m\'^xm^$tix\>^^zb. ^-yx. ztm 
mm.^M2izim<7)^mzxiiis. mimbm2mbff) 

[0093] 

[ ^m<7mm ] ULhPiE LfzXoi>z. mm i ~ e icie 
gptc^T&^iKtf < < , 3 i t *fsrflg 

^r-fe 7 5 y 7 ^ S C: **-C# S . 

[ElffioiS^^iJiBgl 

[01 ] ^%mi^wit\^ti-%mBm.<Dm%:^'^mt 

[021 |lifijg®<0-fe 9 5 -y ^' 7 yl'^'m-^ft^'DiEB 
0. 

[031 |IS6Jg®<^S^^^x?Hbil§<^IPfifcfc:BrW 

m, 

[04] (a) ~ (c) «4-t^5'y77>f;l':J'«-^*0 

9--fe7 5 •yi?7'f;P:J'm-^#:. 9 c- -3'|-iaM, 1 5 -- 
miJl, 1 6 ":II2®, F 1-y ^iU^. M- (y ^ju 
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mi] 

1: 9VnHMS 




[@2] 
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